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Abstract

Here, we present the data, methods and corresponding results. The full data sets used
and all codes for calculations and figures are stored on http://www.datadryad.org/ as a
permanent repository associated with the publication. A full description of the scripts used
(i.e., their purpose, the inputs required and the outputs for each script) is given to provide the
reader with an idea of the architecture of the repository and is developed fully in Appendix
1. All scripts can be found on the ftp repository. All the scripts for the tables or figures of
this supplementary information are directly included in this Sweave document with IXTEX.
Note that this Sweave document is compiled using the script Sweave. sh.
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1 Data & Methods

1.1 Calculation of the Human Trophic Level

The trophic level is defined as the mean of the trophic level of prey species weighted by the
> QiTL;
proportion of these prey species in the diet: HTL = 1 + iZT’ where HT'L is the Human

Trophic Level, @); is the quantity of the food item ¢ consumed and TL; is the trophic level of the
food item. To calculate the HTL, two quantities must be known: the quantity of each food item
and its trophic level. The former is extracted from the Food and Agriculture Organization’s
(FAO) food supply data and the latter is gathered from the literature.

1.1.1 Food supply from FAO

We extract the FAO food supply data from the FAO website (http://faostat.fao.org/
Portals/_Faostat/Downloads/zip_files/FoodSupply_Crops_E_All_Data.zip and http://
faostat.fao.org/Portals/_Faostat/Downloads/zip_files/FoodSupply_LivestockFish_
E_Al1l_Data.zip). We download the food supply quantity as kg per capita per year for each
of the 102 food items, for each of the 176 countries in the FAO database, and for each year
from 1961 to 2009. The full description of data extraction is provided in the documented script
get\_fao.R (see http://www.datadryad.org/). The functioning of this script is described in
http://www.datadryad.org/.

1.1.2 Trophic levels of food items

The trophic level of each food item is defined as 1 for plant species. The trophic level of
all other species are taken from the literature (see table 1). For marine species, the trophic
level is extracted from the Sea Around Us project website (http://www.seaaroundus.org/
TrophicLevel/EEZTrophicIndex.aspx?eez=124&fao=0&c|; item ”"Show species list”. Descrip-
tions of marine animal items are rough in the FAO database (mainly by functional groups, e.g.
"Demersal fish”). Trophic level estimates are derived by averaging the mean trophic level of the
lowest taxonomic level, generally genera, family, and then order. For invertebrates, trophic level
estimates are based on the 'ISCCAAP Table’ of [4], itself based largely on estimates from food
web models (Ecopath). These estimates were then complemented by data from more recent
models, documented in www.ecopath.org, and in Sea Around Us reports (www.seaaroundus.
org/report/impactmodels.htm). A finer analysis of the food consumption of marine species
could be undertaken using the FIGIS database (1976-present; http://www.fao.org/fishery/
figis/en). However, this would restrict the number of years of data set, thus we do not use it
here.

1.2 Clustering method to group countries by the trends and absolute values
of their HTL

The time-series of HTL per country are grouped according to their trend and absolute value using
a clustering analysis. The analysis relies on the calculation of the distance between time-series,



Food item Trophic Level Reference Food item Trophic Level Reference

1 Animal Fat 2.05 (1) Oats 1.00 (2)
2 Apples 1.00 (2) Offals, Edible 2.00 (1)
3 Aquatic Animals, Others 3.00 (3) Oilcrops 2.05 (2)
4 Aquatic Plants 1.00 (2) Oilcrops Oil, Other 1.00 (2)
5 Bananas 1.00 (2) Oilcrops, Other 1.00 (2)
6 Barley 1.00 (2) Olive Oil 1.00 (2)
7 Beans 1.00 (2) Olives 1.00 (2)
8 Beer 1.00 (4) Onions 1.00 (2)
9 Beverages, Alcoholic 1.00 (4) Oranges, Mandarines 1.00 (2)
10 Beverages, Fermented 1.00 (4) Palmkernel Oil 1.00 (2)
11 Bovine Meat 2.00 (5) Palm Oil 1.00 (2)
12 Butter, Ghee 2.00 (6) Peas 1.00 (2)
13 Cassava 1.00 (2) Pelagic Fish 2.50 (3)
14 Cephalopods 3.26 (3) Pepper 1.00 (2)
15 Cereals - Excluding Beer 1.00 (2) Pigmeat 2.10 (10)
16 Cereals, Other 1.00 (2) Pimento 1.00 (2)
17 Cheese 2.00 (6) Pineapples 1.00 (2)
18 Citrus, Other 1.00 (2) Plantains 1.00 (2)
19 Cloves 1.00 (2) Potatoes 1.00 (2)
20 Cocoa Beans 1.00 (2) Poultry Meat 2.10 (11)
21 Coconut Oil 1.00 (2) Pulses 1.00 (2)
22 Coconuts - Incl Copra 1.00 (2) Pulses, Other 1.00 (2)
23 Coffee 1.00 (2) Rape and Mustard Oil 1.00 (2)
24 Cottonseed Oil 1.00 (2) Ricebran Oil 1.00 (2)
25 Cream 2.00 (6) Rice (Milled Equivalent) 1.00 (2)
26 Crustaceans 3.00 (3) Rice (Paddy Equivalent) 1.00 (2)
27 Dates 1.00 (2) Roots, Other 1.00 (2)
28 Demersal Fish 3.50 (3) Roots & Tuber Dry Equiv 1.00 (2)
29 Eggs 2.10 (7) Rye 1.00 (2)
30 Fats, Animals, Raw 2.00 (1) Sesameseed 1.00 (2)
31 Fish, Body Oil 3.00 (3) Sesameseed Oil 1.00 (2)
32 Fish, Liver Oil 3.00 (3) Sorghum 1.00 (2)
33 Fish, Seafood 3.00 (3) Soyabean Oil 1.00 (2)
34 Freshwater Fish 2.50 (3) Soyabeans 1.00 (2)
35 Fruits - Excluding Wine Alcoholic Beverages 1.00 (2) Spices 1.00 (2)
36 Fruits, Other 1.00 (2) Spices, Other 1.00 (2)
37 Grapefruit 1.00 (2) Starchy Roots 1.00 (2)
38 Grapes 1.00 (2) Stimulants 1.00 (2)
39 Groundnut Oil 1.00 (2) Sugar Beet 1.00 (2)
40 Groundnuts (in Shell Eq) 1.00 (2) Sugar Cane 1.00 (2)
41 Groundnuts (Shelled Eq) 1.00 (2) Sugar, Non-Centrifugal 1.00 (2)
42 Hides & Skins 2.00 (1) Sugar (Raw Equivalent) 1.00 (2)
43 Honey 2.00 (2) Sugar, Raw Equivalent 1.00 (2)
44 Infant Food 2.00 (8) Sugar, Refined Equiv 1.00 (2)
45 Lemons, Limes 1.00 (2) Sugar & Sweeteners 1.00 (2)
46 Maize 1.00 (2) Sunflowerseed 1.00 (2)
47 Maize Germ Oil 1.00 (2) Sunflowerseed Oil 1.00 (2)
48 Marine Fish, Other 3.00 (3) Sweeteners, Other 1.00 (2)
49 Meat 2.05 (1) Sweet Potatoes 1.00 (2)
51 Meat, Aquatic Mammals 4.00 (3) Tea 1.00 (2)
50 Meat Meal 2.05 (1) Tomatoes 1.00 (2)
52 Meat, Other 2.05 (1) Treenuts 1.00 (2)
53 Milk - Excluding Butter 2.00 (2) Vegetable Oils 1.00 (2)
54 Milk, Whole 2.00 (2) Vegetables 1.00 (2)
55 Millet 1.00 (2) Vegetables, Other 1.00 (2)
56 Molasses 1.00 (2) Wheat 1.00 (2)
57 Molluscs, Other 2.27 (3) Whey 2.00 (9)
58 Mutton & Goat Meat 2.00 9) Wine 1.00 (2)
59 Nuts 1.00 (2) Yams 1.00 (2)

Table 1: Trophic levels of the food items available in the FAO food supply database. (1) Trophic
levels of animal fats and other derived products are set to the mean trophic level of the animal from which they result.
(2) By default, the trophic level of all plant species is set to 1. (3) Trophic level of marine species are extracted from the
Sea Around Us project database (see text for further details). (4) Trophic level of products derived from plants is set to 1,
i.e. the trophic level of plants. (5) Bovine cattle are assumed to feed on plants even though they fed animal feed in certain
regions. (6) Milk-derived products are assumed to stem from cow milk and are set to the trophic level of cows, i.e.2, see
(5). (7) Eggs and other poultry products are given the same trophic level as poultry. (8) Infant milk is mainly derived from
milk products (even though it may include plant oil) and is given the trophic level of milk, see (5). (9,10,11) The trophic
level of mutton and goat is calculated from the food composition given in [1]

i.e. , the difference in HTL for each year. These are computed using the dynamic time warping
distance in order to find the optimum alignment between time-series [5]. The number of groups is
then determined by bootstrapping the clustering method 1000 times. The resulting gap statistic



enables us to determine the optimum number of groups in which the time-series are significantly
similar in terms of absolute values and trends [11]. Following [7], to assess which of the clustering
methods preserves most faithfully the initial distance matrix, we compute the 2-norm matrix on
seven clustering algorithms (i.e. , the Ward method, single and complete linkages, unweighted
pair group method using arithmetic averages [UPGMA], weighted pair group method using
arithmetic averages, weighted pair group method using centroids and unweighted pair group
method using centroids). The ultrametric matrix obtained with the UPGMA algorithm was the
most similar to the distance matrix between pairs of time-series. The dendrogram of the time-
series was consequently computed using the UPGMA algorithm. In our dataset, the estimated
number of clusters (groups) is five (fig. 1).
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Figure 1: Value of the gap statistic for the different number of clusters. The gap statistic is
calculated using 1000 replications for each group number.

1.3 Relation between HTL and development indicators of the World Bank
1.3.1 World Bank data

The 1223 indicators of the World Bank database are downloaded directly from the World Bank
website (http://databank.worldbank.org/data/download/WDI_csv.zip). The process is de-
scribed in the main.R and Figure3.R scripts available at http://www.datadryad.org/.

1.3.2 The maximal information coefficient

The maximal information coefficient (MIC; [9]) is used to test the relationship between HTL
and the 1223 development indicators of the World Bank. This coefficient enables us to test both



linear and nonlinear relationships. Each year, we calculate the MIC between HTL and the 1223
indicators. We only select the indicators that are consistently and significantly related to HTL
over the 49 years and when at least 132 countries have matching data.

2 Supplementary results

2.1 HTL time series for each country

As it was impossible to show and describe the HTL per country in the main text, we provide
here the individual time-series of the HTL from 1961 to 2009 for each country. When the name
of the country has changed, a vertical dashed red line is plotted at the year of the change, and
the previous name of the country is indicated. It should be noted that the HTL of this/these
previous country(ies) is used to reconstruct the whole time-series.
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Figure 2: Trends in the human trophic level by country
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2.2 Maps of the median human trophic level for each decade from 1961 to
2009

To illustrate the trends in HTL for each country (fig. 2), we plot the map of the median HTL
per country per decade.

2.0 21 2.2 23 2.4 25 26 2.7

Figure 3: Maps of the median human trophic level for each decade from 1961-2009. (A) 1961-
1969, (B) 1970-1979, (C) 1980-1989, (D) 1990-1999, and (E) 2000-2009
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2.3 Time-series of the proportion of plant, terrestrial animal and marine
animal food items in human diets

To investigate the origin of the changes in HTL (higher proportion of meat in human diets) or
higher consumptions of higher trophic level species, we first plot the trends in the proportion
of plants, terestrial and marine animals in human diets. The fig. 4 shows that the proportion
of plants in human diets has decreased globally while the proportion of terrestrial and marine
species has increased over time. These results are consistent with the nutrition transition [2].
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Figure 4: Time-series of the weighted median proportion of (A) plant, (B) terrestrial animal and
(C) marine animal food items in human diet (i.e., the quantity of a food group (in kg) divided
by the sum of the food quantity for each country per year). Dotted lines are the 25% and 75%
weighted quantiles (weighted by population size in each country).
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2.4 Maps of the proportion of plant, terrestrial animal and marine animal
food items in human diet for each decade

Here we examine the spatial variability of the trends observed in fig. 4. We present the map
of the proportion of plant, terrestrial animal and marine animal food items in human diet over
the last five years (fig. 5) and for each decade (fig. 6, 7, 8). The proportion of the different food
items (plants, marine and terrestrial species) in human diet is very different between countries.
This illustrates the synthetic power of the HTL which combines this information into a single
metric.
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Proportion of plants in human diet (%)
between 2005 and 2009

33

Proportion of terrestrial animal in human diet (%)
between 1961 and 1969

Proportion of marine animal in human diet (%)
between 1961 and 1969

Figure 5: Maps of the proportion of (A) plant, (B) terrestrial and (C) marine animal food items
over the last 5 years (median over the period)
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Proportion of plants in human diet (%) Proportion of plants in human diet (%)
between 1961 and 1969 between 1970 and 1979

Proportion of plants in human diet (%) Proportion of plants in human diet (%)
between 1980 and 1989 between 1990 and 1999

Proportion of plants in human diet (%)
between 2000 and 2009

Figure 6: Maps of the proportion of plants in human diets for each decade between 1961 and
2009
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Proportion of terrestrial animal in human diet (%) Proportion of terrestrial animal in human diet (%)
between 1961 and 1969 between 1970 and 1979

Proportion of terrestrial animal in human diet (%) Proportion of terrestrial animal in human diet (%)
between 1980 and 1989 between 1990 and 1999

Proportion of terrestrial animal in human diet (%)
between 2000 and 2009

Figure 7: Maps of the proportion of terrestrial animal in human diets for each decade between
1961 and 2009

43



Proportion of marine animal in human diet (%) Proportion of marine animal in human diet (%)
between 1961 and 1969 between 1970 and 1979

Proportion of marine animal in human diet (%) Proportion of marine animal in human diet (%)
between 1980 and 1989 between 1990 and 1999

Proportion of marine animal in human diet (%)
between 2000 and 2009

Figure 8: Maps of the proportion of animal in human diets for each decade between 1961 and
2009
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2.5 Change in the trends in the median HTL of Group 4

For Group 4, the trend in the median HTL presents a change in slope (fig. 9). To identify the
change in slope, we used the R package segmented. The function segmented fits regression mod-
els with segmented relationships between the response and one or more explanatory variables.
Break-point estimates are provided and we show that the median HTL of Group 4 has decreased
from 1990.
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Figure 9: Trends in the median HTL of Group 4 and the identified year when a change in slope
occurs (vertical red dashed line).
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2.6 Relationships between the human trophic level and the World Bank de-
velopment indicators

The relationship between the HTL and the World Bank development indicators are analyzed
using the MIC [9]. The table of MIC values are given in table 2. To investigate the general
pattern of the relationship a generalized additive model is fitted to the values of HTL and the
World Bank development indicators using the gam function of the mgev package (R). The degree
of smoothness of model terms is estimated as part of the fitting and is not specified. Smooth
terms are represented using penalized regression splines (or similar smoothers) with smoothing
parameters selected by GCV with fixed degrees of freedom. The HTL is positively correlated
with life expectancy, population ages (15-64 and 65 and above), Gross Domestic Product, and
age dependency ratio (old) until a point where the relationships plateau and turn negative
(fig. 10A,C,E,F,J,L). The opposite pattern is observed for the mortality rates, birth rates, age
dependency for the working population, young population, and population ages (0-14 years)
(fig. 10B,D,G,H,K).
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Figure 10: Relationships between the human trophic level and the World Bank development

indicators that were found to be significantly correlated
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Figure 10: Relationships between the human trophic level and the World Bank’s indicators that
were found to be significantly correlated (con’t)

We also find that the global median HTL is significantly related to a further two key indicators
of socio-economic condition and health not described by the World Bank, i.e., the global hunger
index (r = -0.56), and the human development index (r = 0.58).
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2.7 Evolution of the trophic level of marine and terrestrial species consumed
by humans from 1961 to 2009
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Figure 11: Evolution of the trophic level of (A) marine and (B) terrestrial animal species con-
sumed by humans from 1961 to 2009

The decline in the trophic level of marine food items consumed by humans (fig. 11A) is con-
sistent with the decline in mean trophic level of global fish landings since 1950 due to overfishing
[8, 6, 3]. Although there is an increasing trend in the trophic level of terrestrial animal food
items consumed by humans (fig. 11B), the range of the trophic level is small (2.01-2.018). This
increase is statistically significant and can be explained by the increased consumption of poultry
and pig by humans [10].
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A Appendix 1

Here is the table that gives all the values of MIC and associated p-value corrected for multiple
testing of the relationships between the HTL and the World Bank development indicators that
have been found to be significantly correlated (p — value < 0.01 and for at least 132 countries).

‘WB indicator MIC p-value corrected Year
163 Age dependency ratio (% of working-age population) 0.39 6.8E-05 1961
186 Age dependency ratio (% of working-age population) 0.34 4.8E-03 1962
173 Age dependency ratio (% of working-age population) 0.37 4.8E-04 1963
183 Age dependency ratio (% of working-age population) 0.39 7.7E-05 1964
189 Age dependency ratio (% of working-age population) 0.41 6.6E-05 1965
161 Age dependency ratio (% of working-age population) 0.42 7.2E-05 1966
185 Age dependency ratio (% of working-age population) 0.43 7.1E-05 1967
179 Age dependency ratio (% of working-age population) 0.44 9.5E-05 1968
180 Age dependency ratio (% of working-age population) 0.47 9.9E-05 1969
193 Age dependency ratio (% of working-age population) 0.46 1.8E-04 1970
169 Age dependency ratio (% of working-age population) 0.45 1.4E-04 1971
176 Age dependency ratio (% of working-age population) 0.52 1.4E-04 1972

168 Age dependency ratio (% of working-age population 0.52 1.3E-04 1973

)
177 Age dependency ratio (% of working-age population) 0.57 1.5E-04 1974
190 Age dependency ratio (% of working-age population) 0.49 1.5E-04 1975
194 Age dependency ratio (% of working-age population) 0.48 1.4E-04 1976
182 Age dependency ratio (% of working-age population) 0.54 1.6E-04 1977
172 Age dependency ratio (% of working-age population) 0.56 1.3E-04 1978
159 Age dependency ratio (% of working-age population) 0.53 1.6E-04 1979
166 Age dependency ratio (% of working-age population) 0.60 8.7E-05 1980
162 Age dependency ratio (% of working-age population) 0.59 1.0E-04 1981
158 Age dependency ratio (% of working-age population) 0.58 9.0E-05 1982
181 Age dependency ratio (% of working-age population) 0.59 9.9E-05 1983
153 Age dependency ratio (% of working-age population) 0.56 8.5E-05 1984
150 Age dependency ratio (% of working-age population) 0.56 1.3E-04 1985
149 Age dependency ratio (% of working-age population) 0.54 1.1E-04 1986
160 Age dependency ratio (% of working-age population) 0.54 1.1E-04 1987
155 Age dependency ratio (% of working-age population) 0.51 1.2E-04 1988
191 Age dependency ratio (% of working-age population) 0.56 1.1E-04 1989

187 Age dependency ratio (% of working-age population) 0.55 9.6E-05 1990
164 Age dependency ratio (% of working-age population) 0.47 1.0E-04 1991
178 Age dependency ratio (% of working-age population) 0.43 1.4E-04 1992
151 Age dependency ratio (% of working-age population) 0.47 9.4E-05 1993
154 Age dependency ratio (% of working-age population) 0.47 8.8E-05 1994
)
)

192 Age dependency ratio (% of working-age population 0.49 9.5E-05 1995

157 Age dependency ratio (% of working-age population 0.44 1.1E-04 1996
171 Age dependency ratio (% of working-age population) 0.42 1.1E-04 1997
195 Age dependency ratio (% of working-age population) 0.49 9.5E-05 1998
170 Age dependency ratio (% of working-age population) 0.51 9.9E-05 1999
196 Age dependency ratio (% of working-age population) 0.50 9.2E-05 2000
156 Age dependency ratio (% of working-age population) 0.49 9.4E-05 2001
167 Age dependency ratio (% of working-age population) 0.49 9.6E-05 2002
148 Age dependency ratio (% of working-age population) 0.47 1.0E-04 2003
188 Age dependency ratio (% of working-age population) 0.42 1.0E-04 2004
152 Age dependency ratio (% of working-age population) 0.43 8.9E-05 2005
165 Age dependency ratio (% of working-age population) 0.46 1.2E-04 2006
175 Age dependency ratio (% of working-age population) 0.43 1.2E-04 2007
184 Age dependency ratio (% of working-age population) 0.44 1.1E-04 2008
174 Age dependency ratio (% of working-age population) 0.46 9.5E-05 2009
226 Age dependency ratio, old (% of working-age population) 0.51 6.8E-05 1961
231 Age dependency ratio, old (% of working-age population) 0.50 8.7E-05 1962
240 Age dependency ratio, old (% of working-age population) 0.49 8.7E-05 1963
235 Age dependency ratio, old (% of working-age population) 0.55 7.7E-05 1964
216 Age dependency ratio, old (% of working-age population) 0.51 6.6E-05 1965
215 Age dependency ratio, old (% of working-age population) 0.51 7.2E-05 1966
233 Age dependency ratio, old (% of working-age population) 0.52 7.1E-05 1967
201 Age dependency ratio, old (% of working-age population) 0.54 9.5E-05 1968
198 Age dependency ratio, old (% of working-age population) 0.50 9.9E-05 1969
241 Age dependency ratio, old (% of working-age population) 0.53 1.8E-04 1970
232 Age dependency ratio, old (% of working-age population) 0.53 1.4E-04 1971
210 Age dependency ratio, old (% of working-age population) 0.60 1.4E-04 1972
238 Age dependency ratio, old (% of working-age population) 0.56 1.3E-04 1973
223 Age dependency ratio, old (% of working-age population) 0.56 1.5E-04 1974
204 Age dependency ratio, old (% of working-age population) 0.55 1.5E-04 1975
243 Age dependency ratio, old (% of working-age population) 0.56 1.4E-04 1976
230 Age dependency ratio, old (% of working-age population) 0.63 1.6E-04 1977
213 Age dependency ratio, old (% of working-age population) 0.59 1.3E-04 1978
203 Age dependency ratio, old (% of working-age population) 0.53 1.6E-04 1979
214 Age dependency ratio, old (% of working-age population) 0.59 8.7E-05 1980
212 Age dependency ratio, old (% of working-age population) 0.57 1.0E-04 1981
234 Age dependency ratio, old (% of working-age population) 0.60 9.0E-05 1982
218 Age dependency ratio, old (% of working-age population) 0.60 9.9E-05 1983
228 Age dependency ratio, old (% of working-age population) 0.53 8.5E-05 1984
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118 Co2 emissions (metric tons per capita) 0.48 1.2E-04 2006

144 Co2 emissions (metric tons per capita) 0.51 1.2E-04 2007
105 Co2 emissions (metric tons per capita) 0.47 1.1E-04 2008
129 Co2 emissions (metric tons per capita) 0.46 9.5E-05 2009
306 Fertility rate, total (births per woman) 0.41 6.8E-05 1961
295 Fertility rate, total (births per woman) 0.45 8.7E-05 1962
342 Fertility rate, total (births per woman) 0.49 8.7E-05 1963
319 Fertility rate, total (births per woman) 0.44 7.7E-05 1964
326 Fertility rate, total (births per woman) 0.41 6.6E-05 1965
330 Fertility rate, total (births per woman) 0.44 7.2E-05 1966
333 Fertility rate, total (births per woman) 0.48 7.1E-05 1967
298 Fertility rate, total (births per woman) 0.53 9.5E-05 1968
338 Fertility rate, total (births per woman) 0.49 9.9E-05 1969
327 Fertility rate, total (births per woman) 0.53 1.8E-04 1970
307 Fertility rate, total (births per woman) 0.54 1.4E-04 1971
323 Fertility rate, total (births per woman) 0.60 1.4E-04 1972
328 Fertility rate, total (births per woman) 0.55 1.3E-04 1973
325 Fertility rate, total (births per woman) 0.61 1.5E-04 1974
320 Fertility rate, total (births per woman) 0.57 1.5E-04 1975
302 Fertility rate, total (births per woman) 0.56 1.4E-04 1976
314 Fertility rate, total (births per woman) 0.59 1.6E-04 1977
296 Fertility rate, total (births per woman) 0.56 1.3E-04 1978
331 Fertility rate, total (births per woman) 0.53 1.6E-04 1979
299 Fertility rate, total (births per woman) 0.59 8.7E-05 1980
309 Fertility rate, total (births per woman) 0.59 1.0E-04 1981
324 Fertility rate, total (births per woman) 0.57 9.0E-05 1982
337 Fertility rate, total (births per woman) 0.53 9.9E-05 1983
316 Fertility rate, total (births per woman) 0.54 8.5E-05 1984
311 Fertility rate, total (births per woman) 0.54 1.3E-04 1985
335 Fertility rate, total (births per woman) 0.51 1.1E-04 1986
343 Fertility rate, total (births per woman) 0.58 1.1E-04 1987
308 Fertility rate, total (births per woman) 0.54 1.2E-04 1988
336 Fertility rate, total (births per woman) 0.59 1.1E-04 1989
329 Fertility rate, total (births per woman) 0.61 9.6E-05 1990
303 Fertility rate, total (births per woman) 0.56 1.0E-04 1991
341 Fertility rate, total (births per woman) 0.48 1.4E-04 1992
304 Fertility rate, total (births per woman) 0.50 9.4E-05 1993
339 Fertility rate, total (births per woman) 0.52 8.8E-05 1994
321 Fertility rate, total (births per woman) 0.53 9.5E-05 1995
318 Fertility rate, total (births per woman) 0.46 1.1E-04 1996
332 Fertility rate, total (births per woman) 0.48 1.1E-04 1997
310 Fertility rate, total (births per woman) 0.53 9.5E-05 1998
317 Fertility rate, total (births per woman) 0.52 9.9E-05 1999
312 Fertility rate, total (births per woman) 0.48 9.2E-05 2000
297 Fertility rate, total (births per woman) 0.55 9.4E-05 2001
322 Fertility rate, total (births per woman) 0.56 9.6E-05 2002
340 Fertility rate, total (births per woman) 0.56 1.0E-04 2003
300 Fertility rate, total (births per woman) 0.51 1.0E-04 2004
334 Fertility rate, total (births per woman) 0.58 8.9E-05 2005
313 Fertility rate, total (births per woman) 0.51 1.2E-04 2006
315 Fertility rate, total (births per woman) 0.56 1.2E-04 2007
301 Fertility rate, total (births per woman) 0.51 1.1E-04 2008
305 Fertility rate, total (births per woman) 0.52 9.5E-05 2009
360 Gdp per capita (constant 2000 us$) 0.53 1.5E-04 1961
374 Gdp per capita (constant 2000 us$) 0.58 2.9E-05 1962
363 Gdp per capita (constant 2000 us$) 0.67 2.8E-05 1963
368 Gdp per capita (constant 2000 us$) 0.57 2.4E-05 1964
375 Gdp per capita (constant 2000 us$) 0.59 2.0E-05 1965
351 Gdp per capita (constant 2000 us$) 0.57 2.2E-05 1966
388 Gdp per capita (constant 2000 us$) 0.64 2.4E-05 1967
366 Gdp per capita (constant 2000 us$) 0.56 4.5E-05 1968
346 Gdp per capita (constant 2000 us$) 0.56 4.9E-05 1969
367 Gdp per capita (constant 2000 us$) 0.59 8.7E-05 1970
350 Gdp per capita (constant 2000 us$) 0.55 5.3E-05 1971
392 Gdp per capita (constant 2000 us$) 0.58 5.6E-05 1972
358 Gdp per capita (constant 2000 us$) 0.58 4.4E-05 1973
389 Gdp per capita (constant 2000 us$) 0.59 6.1E-05 1974
381 Gdp per capita (constant 2000 us$) 0.54 7.2E-05 1975
382 Gdp per capita (constant 2000 us$) 0.60 6.5E-05 1976
369 Gdp per capita (constant 2000 us$) 0.57 6.3E-05 1977
377 Gdp per capita (constant 2000 us$) 0.58 4.8E-05 1978
390 Gdp per capita (constant 2000 us$) 0.54 6.6E-05 1979
352 Gdp per capita (constant 2000 us$) 0.58 2.9E-05 1980
355 Gdp per capita (constant 2000 us$) 0.55 3.4E-05 1981
379 Gdp per capita (constant 2000 us$) 0.60 2.9E-05 1982
391 Gdp per capita (constant 2000 us$) 0.55 3.4E-05 1983
344 Gdp per capita (constant 2000 us$) 0.60 3.8E-05 1984
345 Gdp per capita (constant 2000 us$) 0.58 6.0E-05 1985
364 Gdp per capita (constant 2000 us$) 0.66 4.9E-05 1986
356 Gdp per capita (constant 2000 us$) 0.66 5.5E-05 1987
361 Gdp per capita (constant 2000 us$) 0.60 5.4E-05 1988
378 Gdp per capita (constant 2000 us$) 0.63 4.2E-05 1989
362 Gdp per capita (constant 2000 us$) 0.56 5.4E-05 1990
373 Gdp per capita (constant 2000 us$) 0.57 4.6E-05 1991
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484 Life expectancy at birth, female (years) 0.56 1.3E-04 1978

476 Life expectancy at birth, female (years) 0.58 1.6E-04 1979
453 Life expectancy at birth, female (years) 0.64 8.7E-05 1980
445 Life expectancy at birth, female (years) 0.64 1.0E-04 1981
462 Life expectancy at birth, female (years) 0.64 9.0E-05 1982
454 Life expectancy at birth, female (years) 0.63 9.9E-05 1983
443 Life expectancy at birth, female (years) 0.59 8.5E-05 1984
461 Life expectancy at birth, female (years) 0.64 1.3E-04 1985
458 Life expectancy at birth, female (years) 0.60 1.1E-04 1986
471 Life expectancy at birth, female (years) 0.63 1.1E-04 1987
483 Life expectancy at birth, female (years) 0.60 1.2E-04 1988
456 Life expectancy at birth, female (years) 0.64 1.1E-04 1989
447 Life expectancy at birth, female (years) 0.59 9.6E-05 1990
467 Life expectancy at birth, female (years) 0.57 1.0E-04 1991
473 Life expectancy at birth, female (years) 0.56 1.4E-04 1992
477 Life expectancy at birth, female (years) 0.54 9.4E-05 1993
479 Life expectancy at birth, female (years) 0.53 8.8E-05 1994
482 Life expectancy at birth, female (years) 0.56 9.5E-05 1995
459 Life expectancy at birth, female (years) 0.63 1.1E-04 1996
464 Life expectancy at birth, female (years) 0.56 1.1E-04 1997
446 Life expectancy at birth, female (years) 0.57 9.5E-05 1998
475 Life expectancy at birth, female (years) 0.53 9.9E-05 1999
481 Life expectancy at birth, female (years) 0.53 9.2E-05 2000
449 Life expectancy at birth, female (years) 0.52 9.4E-05 2001
465 Life expectancy at birth, female (years) 0.54 9.6E-05 2002
466 Life expectancy at birth, female (years) 0.56 1.0E-04 2003
470 Life expectancy at birth, female (years) 0.54 1.0E-04 2004
469 Life expectancy at birth, female (years) 0.51 8.9E-05 2005
444 Life expectancy at birth, female (years) 0.55 1.2E-04 2006
478 Life expectancy at birth, female (years) 0.54 1.2E-04 2007
474 Life expectancy at birth, female (years) 0.55 1.1E-04 2008
487 Life expectancy at birth, female (years) 0.55 9.5E-05 2009
509 Life expectancy at birth, male (years) 0.48 6.8E-05 1961
526 Life expectancy at birth, male (years) 0.53 8.7E-05 1962
491 Life expectancy at birth, male (years) 0.56 8.7E-05 1963
536 Life expectancy at birth, male (years) 0.54 7.7E-05 1964
513 Life expectancy at birth, male (years) 0.49 6.6E-05 1965
495 Life expectancy at birth, male (years) 0.55 7.2E-05 1966
525 Life expectancy at birth, male (years) 0.50 7.1E-05 1967
522 Life expectancy at birth, male (years) 0.56 9.5E-05 1968
505 Life expectancy at birth, male (years) 0.54 9.9E-05 1969
497 Life expectancy at birth, male (years) 0.52 1.8E-04 1970
518 Life expectancy at birth, male (years) 0.56 1.4E-04 1971
515 Life expectancy at birth, male (years) 0.60 1.4E-04 1972
521 Life expectancy at birth, male (years) 0.56 1.3E-04 1973
531 Life expectancy at birth, male (years) 0.55 1.5E-04 1974
501 Life expectancy at birth, male (years) 0.47 1.5E-04 1975
493 Life expectancy at birth, male (years) 0.55 1.4E-04 1976
520 Life expectancy at birth, male (years) 0.52 1.6E-04 1977
524 Life expectancy at birth, male (years) 0.51 1.3E-04 1978
529 Life expectancy at birth, male (years) 0.50 1.6E-04 1979
527 Life expectancy at birth, male (years) 0.54 8.7E-05 1980
500 Life expectancy at birth, male (years) 0.55 1.0E-04 1981
517 Life expectancy at birth, male (years) 0.57 9.0E-05 1982
537 Life expectancy at birth, male (years) 0.57 9.9E-05 1983
496 Life expectancy at birth, male (years) 0.53 8.5E-05 1984
498 Life expectancy at birth, male (years) 0.58 1.3E-04 1985
539 Life expectancy at birth, male (years) 0.57 1.1E-04 1986
532 Life expectancy at birth, male (years) 0.57 1.1E-04 1987
530 Life expectancy at birth, male (years) 0.56 1.2E-04 1988
538 Life expectancy at birth, male (years) 0.57 1.1E-04 1989
492 Life expectancy at birth, male (years) 0.52 9.6E-05 1990
503 Life expectancy at birth, male (years) 0.48 1.0E-04 1991
516 Life expectancy at birth, male (years) 0.52 1.4E-04 1992
494 Life expectancy at birth, male (years) 0.52 9.4E-05 1993
514 Life expectancy at birth, male (years) 0.49 8.8E-05 1994
506 Life expectancy at birth, male (years) 0.48 9.5E-05 1995
528 Life expectancy at birth, male (years) 0.48 1.1E-04 1996
512 Life expectancy at birth, male (years) 0.45 1.1E-04 1997
507 Life expectancy at birth, male (years) 0.49 9.5E-05 1998
511 Life expectancy at birth, male (years) 0.51 9.9E-05 1999
535 Life expectancy at birth, male (years) 0.46 9.2E-05 2000
523 Life expectancy at birth, male (years) 0.46 9.4E-05 2001
504 Life expectancy at birth, male (years) 0.46 9.6E-05 2002
533 Life expectancy at birth, male (years) 0.50 1.0E-04 2003
519 Life expectancy at birth, male (years) 0.45 1.0E-04 2004
510 Life expectancy at birth, male (years) 0.44 8.9E-05 2005
502 Life expectancy at birth, male (years) 0.47 1.2E-04 2006
508 Life expectancy at birth, male (years) 0.48 1.2E-04 2007
499 Life expectancy at birth, male (years) 0.48 1.1E-04 2008
534 Life expectancy at birth, male (years) 0.44 9.5E-05 2009
543 Life expectancy at birth, total (years) 0.53 6.8E-05 1961
560 Life expectancy at birth, total (years) 0.57 8.7E-05 1962
551 Life expectancy at birth, total (years) 0.57 8.7E-05 1963
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13 Rural population (% of total population) 0.39 1.2E-04 2006

19 Rural population (% of total population) 0.37 4.0E-04 2007
2 Rural population (% of total population) 0.36 1.6E-03 2008
45 Rural population (% of total population) 0.36 8.5E-04 2009
79 Urban population (% of total) 0.51 6.8E-05 1961
62 Urban population (% of total) 0.52 8.7E-05 1962
76 Urban population (% of total) 0.53 8.7E-05 1963
68 Urban population (% of total) 0.52 7.7E-05 1964
85 Urban population (% of total) 0.49 6.6E-05 1965
91 Urban population (% of total) 0.50 7.2E-05 1966
73 Urban population (% of total) 0.52 7.1E-05 1967
93 Urban population (% of total) 0.52 9.5E-05 1968
84 Urban population (% of total) 0.48 9.9E-05 1969
75 Urban population (% of total) 0.46 1.8E-04 1970
83 Urban population (% of total) 0.46 1.4E-04 1971
51 Urban population (% of total) 0.46 1.4E-04 1972
97 Urban population (% of total) 0.46 1.3E-04 1973
69 Urban population (% of total) 0.46 1.5E-04 1974
59 Urban population (% of total) 0.45 1.5E-04 1975
98 Urban population (% of total) 0.43 1.4E-04 1976
67 Urban population (% of total) 0.41 1.6E-04 1977
58 Urban population (% of total) 0.39 1.3E-04 1978
96 Urban population (% of total) 0.42 1.6E-04 1979
70 Urban population (% of total) 0.41 8.7E-05 1980
50 Urban population (% of total) 0.43 1.0E-04 1981
57 Urban population (% of total) 0.44 9.0E-05 1982
61 Urban population (% of total) 0.45 9.9E-05 1983
60 Urban population (% of total) 0.44 8.5E-05 1984
94 Urban population (% of total) 0.44 1.3E-04 1985
56 Urban population (% of total) 0.45 1.1E-04 1986
s Urban population (% of total) 0.45 1.1E-04 1987
92 Urban population (% of total) 0.43 1.2E-04 1988
71 Urban population (% of total) 0.45 1.1E-04 1989
74 Urban population (% of total) 0.39 9.6E-05 1990
89 Urban population (% of total) 0.41 1.0E-04 1991
54 Urban population (% of total) 0.41 1.4E-04 1992
63 Urban population (% of total) 0.43 9.4E-05 1993
90 Urban population (% of total) 0.40 8.8E-05 1994
82 Urban population (% of total) 0.39 9.5E-05 1995
88 Urban population (% of total) 0.39 1.1E-04 1996
95 Urban population (% of total) 0.40 1.1E-04 1997
72 Urban population (% of total) 0.42 9.5E-05 1998
55 Urban population (% of total) 0.43 9.9E-05 1999
87 Urban population (% of total) 0.43 9.2E-05 2000
53 Urban population (% of total) 0.38 1.7E-04 2001
86 Urban population (% of total) 0.38 9.6E-05 2002
80 Urban population (% of total) 0.37 7.1E-04 2003
65 Urban population (% of total) 0.40 1.0E-04 2004
66 Urban population (% of total) 0.35 1.6E-03 2005
78 Urban population (% of total) 0.39 1.2E-04 2006
52 Urban population (% of total) 0.37 4.0E-04 2007
64 Urban population (% of total) 0.36 1.6E-03 2008
81 Urban population (% of total) 0.36 8.5E-04 2009

Table 2: Analysis of the relationship between the HTL and the World Bank development in-
dicators. For each indicator and each year, the value of the maximum information coefficient
(MIC) is given with the associated p-value corrected for multiple testing
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